The purpose of this study is to investigate the impacts of budget deficit on economic growth in Bangladesh over the period of 1981-2017. This study employed the autoregressive distributed lag (ARDL) model to capture long-run cointegration along with longrun and short-run elasticity of the explanatory variables. Moreover, directional causalities between the variables used in this study have been checked using vector error correction model (VECM). The results of the analysis under ARDL model revealed that in case of Bangladesh, budget deficit positively affects economic growth both in long-run and short-run while government total expenditures lead to increase GDP only in long-run. These findings support the Keynesian proposition that budget deficits crowd-in private investments resulting economic growth. Furthermore, directional causality tests conducted using VECM explored unidirectional causality running from budget deficit to economic growth while feedback causality has been found between governments total expenditures and economic growth. For policy implications, this research provides evidence that in an emerging economy like Bangladesh, government spending through deficit financing can drive positively in the level of economic growth. Bangladesh, however, should not have the luxury of forgetting about the bad consequences of consistent and gradually increasing budget deficit at all.
Introduction
What should be the country's fiscal policies? Should the government meet all its expenditures from tax revenues or by together deficits financing and tax revenues? Are the impacts of deficit financing positive, negative or irrelevant over macroeconomic conditions? Yet, the answers of these sorts of question are still inconclusive. Economists, researchers and policy makers have provided mixed opinions and outcomes regarding the effects of budget deficit on economy. For instance, Keynesian economists highlight the crowding-in effects of budget deficit on the economy. This implies that investing with deficit financing in public infrastructure such as roads, airports, and railway networks as well as social welfare and education programs can stimulate a country's domestic production and private investment (Van & Sudhipongpracha 2015) . On the contrary, neoclassical economists focus on the effects of permanent deficit rather temporary deficit. They argue that budget deficit has very little crowding-in effects in short-run but increases current aggregate demand and declines national savings which in turn cause higher interest rate. The higher interest rate then reduces private investment which is referred to as crowding-out effect of budget deficit (Van & Sudhipongpracha 2015) . Meanwhile, Ricardian equivalence theory postulates that economic growth does not depend upon fiscal deficit financing. Now a day, the efficient management of government expenditures is considered as prerequisite for sustainable economic growth and social stability in almost all of the developed and developing countries. Therefore, extensive empirical studies have been conducted to investigate the relationship between budget deficit and economic growth all over the world but very few in Bangladesh. (see, for example, Van & Sudhipongpracha 2015; Abdullah et al. 2018; Hussain & Haque 2017; Barro 1991; Ahmed and Miller 2000; ) In recent time, Qimiao Fan, World Bank country director for Bangladesh, Bhutan, and Nepal said that Bangladesh has become one of the 10 fastest growing economies owing to success of its efforts in reducing poverty and developing human capital 1 . According to World Bank statement on Bangladesh economy-"Progress was underpinned by 6 percent plus growth over the decade and reaching to 7.9 percent in 2017/2018, according to official estimates" 2 . Though, Bangladesh has gained immense attention from all over the world because of its rising economy, it has been experiencing shortfall in national budget since when it has emerged as an independent country. Recent repot of Bangladesh Economic Review 3 states that In FY2017-18, the country's budget deficit stood at 5% of its GDP which is identical over three consecutive financial years starting from FY 2014 -2015 to FY 2016 . Bangladesh has been financing most of its fiscal deficit by borrowing domestically for last seven or eight years before that deficit financing was heavily depended on international borrowings. Thus, according to standard view 4 (Tas 1992) of budget deficit, these economic scenarios of Bangladesh create an scope to investigate the effects of budget deficit and/or government expenditures on economic growth. This study endeavors to satisfy this gap by considering most recent data of budget deficits, economic growth and other macroeconomic variables of Bangladesh covering the periods of 1981 to 2017.
The fundamental ideal as well as the purpose of this study is to analyze the impact of budget deficit which is considered as a magnitude of government spending on economic growth while considering some macroeconomic variables. However, one could claim that economic growth may perhaps stimulate budget deficit financing. This direction of causality from economic growth to budget deficit seems less appealing to the researches, economists and policymakers as it is implausible that economic growth could deteriorate the capability of government spending. Based on the extant literature, to see whether the emerging economy, like Bangladesh, follows Neoclassical or Keynesian or Ricardian paradigm of budget deficit, this study employ Autoregressive Distributed Lag(ARDL) model and Granger Causality test under Vector Error Correction Model(VECM) framework. Furthermore, this study investigates the relationship between government total expenditure and economic growth with the intention of making more robust inference on the fundamental idea of this research.
The need for conducting this research on the relationship of budget deficit and economic growth in Bangladesh is justified under the following reasons: First of all, the study will help the policy makers of Bangladesh in formulating effective tax policy. Second, this study will lend support in measuring the country's threshold level of government debt-taxation ratio. Third, Policy makers of Bangladesh will find the results of this study interesting and informative as the study considered other influential macroeconomic variables namely government total expenditure, money supply, inflation, real effective exchange rate, real interest rate and gross capital formation. Finally, the author is not aware of any study on this issue for Bangladesh (Abosedra et al. 2015) using autoregressive distributed lag (ARDL) model as it is more privileged, sophisticated and empirically appealing econometric model in capturing long-run co-integration over other cointegration models. Moreover, this study used vector error correction model (VECM) to examine the directional causality between the variables.
The remaining sections of this paper is structured by following manners: section 2 presents theoretical views as well as previous empirical studies on the nexus between budget deficit and economic performance; section 3 describes the data and methodology used in this study; empirical results are discussed in section 4; finally, section 5 presents conclusion and policy recommendations on the results discussed in section 4 of this paper.
Literature Review
Not surprisingly, for a long period of time, the economic effects of budget deficit have become the most debated issue among researches, economists and policy makers in both developed and developing counties. Yet, unanimous proposition has not been developed on this issue due to mixed empirical results produced by the researchers. This study presents a brief review of theoretical and empirical studies that attempted to investigate the effects of budget deficit on economic performance.
Budget Deficit and Economic Growth nexus in Theory
Theoretically, there are three distinct schools of thought concerning the relationship between budget deficit and macroeconomic variables: Neoclassical, Keynesian, and Ricardian. Bernheim (1989) provides a brief summary of the basic structure and implications of each of the three paradigms. The Neoclassical paradigm imagines farsighted individuals scheduling consumption over their own life cycles. By shifting taxes to following generation, budget deficit rises current consumption. Under the assumption of full employment of economic resources, neoclassical school argues that increased aggregate consumer demand leads to decline national saving and eventually interest rate must increase in order to restore the equality between desired national savings and investment demand. The higher interest rates then cause lower private sector spending which, in turns, appears in the long run as a smaller stock of production. Concisely, persistent deficits "crowd out" private capital allocation.
In contrast to crowding out effect, Keynesians claim that budget deficits have beneficial consequences to the economy. They argue that increased debt finance government spending can boost economic activities which create an opportunity to private sectors to expand their operations towards profitability. This is known as the "Crowding-in" effect. It is worth mentioning here that the conventional Keynesian view contrasts from the standard neoclassical paradigm in two fundamental ways. First, it permits that there is a likelihood of being unused in some economic resources. Second, it assumes that there is significant number of individuals with constrained liquidity. Based on the second assumption, one could conclude that change in disposal income can considerably influence aggregate consumption. Many traditional Keynesians argue that deficits have negligible crowding out effects on economy. Eisner (1989) is an example of this group, who recommends that increased in current national consumption enhances the profitability as well as the level of private investments at any given rate of interest. Therefore, deficits may excite aggregate saving and private investment notwithstanding the fact that they cause higher interest rates. He concludes that deficits have crowded-in investment rather been crowding-out".
Meanwhile, based on the assumption of successive generations linking through voluntary, altruistically motivated resource transfers, Ricardian equivalence theory put forward that government deficit policy has no impact on economic performance. Barro (1989) , an advocate of the Ricardian equivalence paradigm, who contends that an expansion in budget deficits, state because of an expansion in government spending, must be paid for either now or later, with the aggregate present value of receipts settled by the aggregate present value of spending. In this manner, a cut in the present taxes must be matched by an expansion in future taxes, leaving financing costs, and accordingly private investment, unchanged.
In summary, Neoclassicists believe that budget deficit is negatively related with economic growth while Keynesians claim that there is a positive relationship between budget deficit and economic growth. On the contrary, Ricardians argue that deficit policy is a matter of indifference (Rahman 2012) . Like different school of thoughts, researchers have found mixed results on the relationship between budget deficit and macroeconomic variables (such as interest rate, inflation, exchange rate, trade deficit, economic growth and so on.)
Review of Empirical Studies
Extensive empirical studies have been conducted to examine the effects of public expenditure or investment on private investment and economic growth mostly because of the crowding out 5 (e.g. Chhibber and Wijenbergen 1988; Landau 1983 , Barro 1991 , Ghali 1998 Buiter 1977; David and Scadding 1974; Yellen 1989; among others) or "crowd-in 6 (Ghali and Al-Shamsi 1997; Bahmani 1999 , Aschauer, 1989a 1989b Eisner 1989; Heng 1997; Ramirez 1994 ; among others) effects of public spending. Chhibber and Wijenbergen (1988) carried out a research on the relationship between public policy and private investment. Based on the Turkish data, they found that deficit financing from domestic capital markets induces in higher interest rate causing lower private investment. Barro (1991) in his study, found a negative relation between government consumption expenditure and economic growth based on the cross country (98) analysis during the period 1960-1985. In a cross country (100) study Landau (1983) revealed evidence of crowding out effects of government expenditures which eventually declines the growth rate of real per capita of GDP. Following Barro's (1990) , based on annual data of 1960 -1996 Ghali (1997 conducted a research on the relationship between public spending and economic growth in Saudi Arabia and found no strong evidence between them. To examine long-run effects of public investment on private capital formation Ghali (1998) used vector error correction on Tunisian data from 1963 to 1993 and found negative impact of public investment on economic growth and private investment.
Bahmani (1999) used Johansen-Juselius cointegration technique on quarterly data covering period from 1947:1 to 1992:2 of US federal to examine the long-run association between U.S. federal real budget deficits and real fixed investment. Empirical results of this study pointed out Keynesians paradigm of budget deficit meaning that budget deficits crowd-in private investment. Ramirez (1994) and Ouattara (2004) in their individual study revealed the expansionary or crowding-in effects of budget deficit on economic growth in Mexico and Senegal respectively. Using error correction model on quarterly data over the period 1970:1-1991:4 of Australia, UK and USA Monadjemi and Huh (1998) found negligible negative effect of government expenditure on private investment. Aschauer (1989b) examined the impact of public expenditure on private investment using annual time series data of US covering the period from1953 to 1986 and the empirical results indicated positive link running from public investment to private investment thus crowding-in effects. In their study, Ahmed and Miller (2000) applied OLS, fixed-effect and random-effect methods on the cross country data of 39 including developed and developing countries to investigate the influences of disaggregated government expenditure on investment. They found that government expenditure on transport and communication affects private investment positively in developing countries while social security and welfare expenditure of government hinder investment in both developed and developing countries. Nkrumah et al. (2016) conducted a study on the relationship between budget deficit and economic growth of Ghana. Based on their trend analysis as well as econometric models they found negative impacts of budget deficit on economic growth.
In the context of Bangladesh economy Abdullah et al. 2018 tried to explore the optimum level of budget deficit as well as its effects on economic growth by using Johansen cointegration procedure and VECM. The findings of their study indicated long-run positive association running from budget deficit to economic growth. They also revealed the threshold budget deficit for Bangladesh ranging from 4.55 to 5.0 percent of GDP in their study. Hussain and Haque (2017) studied the relationship between fiscal deficit and economic growth of Bangladesh. Using two datasets from two different sources (BBS & WB) 7 , they provided two opposite results. Based on BBS data covering period of 1993-94 to 2015-2016, they revealed expansionary effects of fiscal deficit on economic growth while WB data over the period 2001-2014 provided negative and significant impacts of budget deficit on economic growth. With the help of econometric tools such as unit root test, cointegration test, error correction model Majumder (2007) tried to explore whether government borrowing crowd-out private invest in case of Bangladeh. The findings of their study indicate crowding-in effects of budget deficit on economic growth meaning that deficit financing is driving forces to increase economic growth in Bangladesh.
Based on the quarterly data over the period 2000 -2012 , Haider et al. (2016 examined the relationship between budget deficit and economic growth in the context of Bangladesh. Using various econometrics techniques, they found negative impact of budget deficit on economic growth. Using various econometric techniques such as Augmented Dickey-Fuller test, Johansen co-integration test, Vector Error Correction Model (VECM) to investigate budget deficit and economic growth nexus of Bangladesh, Hassan and Akhter (2014) carried out a study following the model developed by shojai (1999) . The results of their study support the neoclassical proposition that deficit financing affects economic growth negatively.
7 BBS stands for Bangladesh Bureau of Statistics; WB stands for World Bank.
Data and Methodology

Data Description and Sources
This study is cried out based on annual time series data covering time period from 1981 to 2017. Data are extracted and transformed from various sources namely World Development Indicators (WDI) 8 produced by World Bank, World Economic Outlook (WEO) 9 published by the IMF, Bangladesh Economic Review (BER) 10 published by the Ministry of Finance and Bruegel datasets 11 . Meanwhile, data of budget deficit form1981 to 1993 are collected from Benson and Clay (2002) 12 published by World Bank.
This study made an attempt to investigate the causal impact of budget deficit on economic growth, thus economic growth has considered as dependent variable. Gross Domestic Product (GDP) was considered as the economic growth indicator. It has been widely assumed and acknowledge by the policy makers as well as economic practitioners that an increasing trend in GDP over the selected period of time indicates the growth of an economy.
The study examined the causal relationship between budget deficit, magnitude of government spending, and economic growth at which budget deficit was considered as independent variable. Moreover, Government total expenditure was also used as an independent variable in an alternate model specification to create more robustness on the findings of the study.
In order to create robustness in the model and to isolate the relation of budget deficit with economic growth as well as the relation of government expenditure with economic growth, this study used five control variables. The first control variable is the M2, broad money, with proxy of money supply in the economy (for example Nguyen 2015 , Chaitip et al. 2015 Biplob & Halder 2018; Qamruzzaman & Wei 2018 Ito et al. 1999; Eichengreen 2007; Razzaque et al. 2017; Rodrik 2008) With the mechanism of low inflation expectations, economy's attractiveness to foreign investors, the technological transfer effect, the accumulation of domestic savings, economist believe that high nominal and real interest rates may not worsen economic growth (Drobyshevsky 2016; Lee and Werner 2018) . while some economist found an inverse relationship between interest rate and economic growth (Babalola et al. 2015) . Thus, the study also included real interest rate (RIR) as a fourth control variable and expected either positive or negative effect on economic growth.
The fifth control variable of this study is gross capital formation (GCF) as a percentage of GDP, with proxy of investment in the economy. (Biplob & Halder 2018; Qamruzzaman & Wei 2018) . According to World Bank (2018), GCF refers to the change in the level of fixed asset and inventories in the economy.
For the purpose of analysis and applying empirical model, this study used natural log of all the variables. The statistical data analysis package Eviews 10.0 was used for every estimation and diagnostic tests of this paper. Table 1 exhibits the summary of research variables, their sources, units, scale and expected sign in the individual coefficient. 
Empirical Methodology
The main objective of this is to investigate the impact of budget deficit on economic growth. With the intention of examining the link between budget deficit and economic growth formally, this study consider the following log-linear empirical model [Model-1]
Where, for the constant, is the error term assumed to be normally, identically and independently distributed, while 1 , 2 , 3 , 4 , 5 , 6 are respective unbiased coefficients.GDP for gross domestic product, BDF for budget deficit, GTEX for government total expenditure, M2 for money supply (broad money), INF for inflation, REER for real effective exchange rate, RIR for real interest rate, and GCF for gross capital formation.
Furthermore, in order to make the results generated from equation (1) Where, GTEX is used as an independent variable instead of Budget Deficit and stands for Government Total Expenditure.
Unit Root Tests
For analyzing cointegration or long-run equilibrium relationship between the time series variables, it is necessary to check the order of integration in the variables. A time series is said to be stationary or integrated of order zero; I (0), if it has not found unit root at level or else it is referred to as nonstationary; for instance, integrated of first order difference or second order difference; I (1) ∕ I (2).
Thus, with the purpose of determining order of integration, this study applied Augmented DickeyFuller (ADF), Phillips-Perron (PP) tests with null hypothesis of non-stationarity and Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test with null hypothesis of stationarity. This research conducted tests of two opposite null hypothesis because of making more strong conclusion on stationarity issue of the time series under consideration.
The Autoregressive Distributed Lag (ARDL) Model
Researchers often try to examine long-run equilibrium relationship or cointegration between the variables. The extant econometric literatures provide several cointegration techniques which can be applied to identify the long-run associations between the variables such as residual based Engle and Granger (1987) test, the maximum likelihood-based Johansen (1991 Johansen ( ,1995 and Johansen and Juselius (1990) tests. These cointegration tests are not appropriate when the sample size is small and variables are integrated at different order (Shahbaz et al. 2015) . On the other hand, first of all, the Autoregressive Distributed Lag (ARDL) model proposed by Pesaran et al. (2001) allows small or finite sample size with different order of integration of the variables; I(0) ∕ I (1). Second, it is easy to explain ARDL model because of its single equation framework (Pan & Mishra 2018) . Third, ARDL model allows to take sufficient number of lags in order to modeling from general to specific (Pesaran et al. 2001) . Finally, The ARDL model can estimate both long-run cointegrations and short-run dynamics simultaneously (Pesaran et al. 2001 ). Considering these benefits over other cointegration methods, this study preferred ARDL approach.
Thus, this study specifies the following unrestricted error correction model (UECM) under ARDL bounds testing approach to contigration.
Where, ∆ is the difference operator, 0 represent constant term, 1 7 represents short-run dynamics, 1 7 represents long-run associations and is the error term. To identify the presence of long-run equilibrium relationship between the variables of interest the bounds test proposed by Pesaran et al. (2001) requires conducting F-test with the null hypothesis that 0 : 1 = 2 = 3 = 4 = 5 = 6 = 7 = 0 in equation (3). Pesaran et al. (2001) proposed the following decision criteria to accept or reject 0 ; i.
If F-Statistic is smaller than the lower bound of critical value, accept 0 and there is no long-run association between the variables. ii.
If F-Statistic is greater than the upper bound of critical value, reject 0 and there exists long-run association between the variables. iii.
If F-Statistic falls between the lower and upper bound of critical value, the decision about the presence of cointegration is inconclusive.
If long-run association is identified among the variables of interest, one could estimate long-run and short-run coefficients using following procedures. For long-run coefficients the ARDL model specified in this study as;
Where; k, m, n, p, q, x and z represent the lag length of the variables. Schwarz Bayesian criterion (SIC) has been used to select optimal lag length because of its superior properties and efficient results over other information criterion such as Akaike information criterion (AIC), Hannan-Quinn criterion (HQ).
For short-run dynamics, restricted error correction model (ECM) under ARDL approach is formulated as;
Where, is white noise error, ECT stands for Error Correction Term, indicates the proportional disequilibrium among the dependent and explanatory variables which is corrected in the short-run so as to converge back to the long-run equilibrium path.
Error Correction Term (ECTt) can be expressed as;
Granger Causality Test under VECM Framework
Based on the findings of cointegrating equations among the variables, one could investigate both long-run causality and short-run dynamics by applying Granger Causality test under Vector Error Correction Model (VECM) framework. The VECM can be specified as 16 ; 
Results and Discussions
Descriptive Statistics
Descriptive statistics of variables used in this research are reported in Table- Table 3 provides very low value of correlation coefficient between most of the variables specified in the right side of the research models used in this study. These findings eventually suggest ignoring the multi-colinearity problems between the explanatory variables. It can also be seen that there is a strong positive relation between GDP and Budget Deficit; also GDP and Government Total Expenditure which indicate a good sign for further analysis in both two models 18 specified in this study.
Correlation Matrix
Unit Root Test
The pre-condition of unbiased 19 co-integrating relationship between the time series variables requires identifying the appropriate order of integration in each of the variables. Thus, this study investigated order of integration of variable first. The results of unit root test with null hypothesis of non-stationarity [ADF & PP] and null hypothesis of stationarity [KPSS] are reported in Table 3 & Table 4 respectively. Table 3 & 4, together, show that variables used in this research are not integrated at the same order. Some variables are integrated at I(0) while others at I(1). ADF and PP test confirm that only inflation (lnINF) is stationary at level and the remaining variables become stationary after the first difference. Unlike these, the results also revealed that Real Effective Exchange Rate (lnREER) and Real Interest Rate (lnRIR) are stationary at level while assuming only intercept in the test equations.
On the other hand, the results of Table 4 [KPSS] show that Gross Domestic Product (lnGDP) Money Supply M2 (lnM2) and Gross Capital Formation (lnGCF) are stationary at level while rest of the variables become stationary after first difference.
One of the important findings revealed in both Table [ 3&4] is that no variable is integrated at I(2), which, in turn leads to perform Autoregressive Distributed Lag Model (ARDL) bounds testing approach (Pesaran et al. 2001 ) to capture long-run equilibrium relationship between the variables. 
Note 1: GDP for gross domestic product, BDF for budget deficit, GTEX for government total expenditure, M2 for money supply (broad money), INF for inflation, REER for real effective exchange rate, RIR for real interest rate, and GCF for gross capital formation. Note 2: ***/**/* indicate rejection of null hypothesis of having unit root at the 1%, 5% and 10% level respectively. Note 3: I(d) denotes order of integration. Note 4: all the variables are in the natural log form. Note 5: ADF for Augmented Dickey-Fuller, PP for Phillips-Perron. Note 6: ʋi for intercept only and ʋt for intercept and trend. Note 7: Numerical values are rounded to the nearest ten. Since ARDL bounds testing approach is highly sensitive to lag length selections , this study choose ARDL (3, 2, 3, 3, 2,  3, 3) for Model 1 and ARDL (3, 1, 0, 1, 1, 1, 2) for Model 2 based on Schwarz information criterion (SIC) as benchmark specifications. The results of the ARDL bounds testing for cointegration reveal (see Table 5 ) that, in all two models F-statistics exceeds from upper critical bound at 1% level of significance. Thus, according to decision criteria 21 , this study confirms existence of longrun cointegration in both model 1 and 2. Note 1: GDP for gross domestic product, BDF for budget deficit, GTEX for government total expenditure, M2 for money supply (broad money), INF for inflation, REER for real effective exchange rate, RIR for real interest rate, and GCF for gross capital formation. Note 2: SIC=Schwarz information criterion. Note 3: all the variables are in the natural log form. Note 4: Numerical values are rounded to the nearest ten. Table- 6.
In Row 2 Table 6 , the coefficients of budget deficit (lnBDF) and Money supply M2(lnM2) are positive and statistically significant at the level of 1% and 5% respectively while remaining coefficients of variables are negative. Among all the estimated negative coefficients, only Inflation(lnINF) and Real Effective exchange rate (lnREER) are statistically significant. These results of Model 1 imply that a 1% increase in budget deficit and money supply increases the growth of the economy by 0 .77% and 0.17% respectively in the long-run. In contrast, a 1% increase in inflation and real effective exchange rate would decrease the growth of economy by 0.21% and 0.72% respectively in the long-run.
It can also be seen from Row 3 Table 6 that the long-run coefficient of government total expenditure (lnGTEX) is positive and statistically significant at the level of 5% while long-run coefficient of real Interest rate (RIR) is negative and statistically significant at the level of 10% These results of Model 2 indicate that a 1% increase in government total expenditure increases the growth of economy by 0.69%. In contrast a 1% increase in real interest rate decreases the growth of economy by 0.14%.
It can be concluded from the overall results of Table- 6 that all variables act in the direction of economic growth as anticipated as economic theory and empirical studies elucidated with the exception of gross capital formation in both two models. However, GCF is found insignificant in Both Model 1 and Model 2. The outcomes of this study are consistent with prior studies (Abdullah et al. 2018; Hussain & Haque 2017; Majumder 2007) which have also revealed the positive impact of budget deficit and government total expenditure on economic growth.
ECM Short-run Estimate
The short-run coefficients of all two model specifications as well as the coefficient of error correction term, ECT (-1), under ECM-ARDL [see equation-5] model are presented in Table- 7. The negative and statistically significant coefficients of lagged one period ECT in all two model specifications indicate that any short-run disequilibrium is corrected each year in convergence towards long-run equilibrium with the speed of 67% and 38% respectively.
In Column 2 Table 7 , the short-run coefficient of budget deficit (lnBDF) is positive and statistically significant at the level of 1% indicating that expenditure decision of government with deficit financing has immediate effect on the growth of economy. On the other hand, the short-run coefficient of government total expenditure (lnGTEX) [see Column 5 Table 7 ] has found positive and insignificant relation with GDP. From Table 7 , both indicators of government spendings (lnBDF & lnGTEX) confirm their positive effects on economic growth (lnGDP) in Bangladesh. For instance, a 1% increase in budget deficit would increase more than 80% in the level of economic growth in short-run. Meanwhile, the significant short-run coefficients of Inflation (lnINF) and Real interest rate (lnRIR), in all two models indicate a negative association of them with economic growth (lnGDP). The study also revealed significant short-run relationship between GDP and GCF; REER and GDP at the level of 1% in Model 1 [see Column 2 Table 7] . Surprisingly in Model 2 [see Column 5 Table 7 ] the coefficients of government total expenditure, money supply M2, real effective exchange rate, and gross capital formation are found to be insignificant.
From the overall results of Table 7 , one could conclude that in short-run, budget deficit as well as government actions regarding expenditure lead to a boost in the level of economic growth of Bangladesh. Diagnostic test results reported in Table 7 provide adequate evidence to support the models robustness. It shows that each of the alternate model specification is normally distributed and is free of serial correlation as well as heteroskedasticity problems. Remsay RESET (Regression Equation Specification Error Test) proposed by (Pegan et al. 1983 ) also confirmed that both, ECMShort-run, Model 1 and 2 (see Table 7 ) are functionally well specified.
The stability of long-run and short-run in each alternate specification is examined by using cumulative sum (CUSUM) and cumulative sum of squares. The test lines in Figure 1 -4 of CUSUM and CUSUMsq lie within the 5% critical bounds which confirm the robustness in both Model 1 and 2 along with stable long run and short run parameters (Qamruzzaman and Wei 2018) 
VECM Granger Causality
It is well established in econometric literatures that vector error correction model (VECM) is one of the most useful techniques for investigating directional causality between the variables in both short-run and long-run. To verify the existence of unidirectional or feedback causality between the variables, this study employed granger causality test under VECM framework. The results of the VECM are reported in Table- 8. This study found unidirectional causality running from budget deficit to economic growth (see Model 1) in long-run by observing negative and significant coefficient of ECT (-1) . This implies that economic growth depends upon government decisions relating to financing either domestically or internationally for making up shortfall in fiscal budget. Thus, it will impossible to gain or retain sustainable economic growth by adopting inappropriate policies of fiscal deficit financing.
To examine the directional causalities between government total expenditure and economic growth, this study also applied VECM on Model 2 [see equation 2]. Table 8 model 2 shows that government total expenditure (GTEX) granger causes economic growth and vice versa which also ensure the dependence of economic growth on financing and spending policies of government in Bangladesh.
This research, in all two models has found bilateral or feedback causality between money supply (M2) to economic growth (GDP); real interest rate (RIR) to economic growth (GDP); inflation (INF) to economic growth (GDP) in the long-run. Furthermore, in long-run model 1 represents two ways causality between gross capital formation (GCF) and economic growth (GDP) while model 2 represents one way, causality between them running from GCF. Meanwhile, Table 8 model 2 reports bidirectional causality between real effective exchange rate (REER) and economic growth (GDP) while model 1 suggests unidirectional causality between them running from REER.
In short-run, no causality found between budget deficit (BDF) and economic growth (GDP) 22 . Nevertheless, Table 8 shows the bidirectional positive causality between government expenditure (GTEX) and economic growth (GDP) 23 in short-run. Therefore, one could conclude that any change in government expenditure would positively affect economic growth in short-run and vice versa.
This study also revealed a great extant to short-run causality between economic growth and control variables considered for this research. Table 8 shows that there is bidirectional causality between economic growth (GDP) to money supply (M2); money supply (M2) to inflation (INF); economic growth (GDP) to inflation (INF); economic growth (GDP) to real interest rate (RIR); government expenditure (GTEX) to real effective exchange rate (REER); inflation (INF) to real interest rate (RIR); inflation (INF) to gross capital formation (GCF); real interest rate (RIR to gross capital formation (GCF).Summary of findings of short-run granger causality between the variables are reported in Table 9. 22 See coefficients under ARDL model also revealed that budget deficits positively affect GDP both in long-run and short-run at 1% level of significance while government total expenditures lead to increase GDP only in long-run at 5% significance level. These results support the Keynesian proposition that budget deficits crowd-in private investments resulting economic growth. The study also revealed that money supply positively affects GDP in long-run while real effective exchange rate; inflation and real interest rate negatively influence GDP both in long-run and shortrun. Furthermore, in the long run, directional causality tests conducted by VECM explored unidirectional causality running from budget deficit to economic growth while feedback causality has been found between governments total expenditures and economic growth. In short-run, results from granger causality test under VECM mechanism also exposed some significant directional causality 26 between the variables used in this study.
